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NASA SUSPENDED LOAD OPERATICN INTERIM ANALYSIS/APFROVAL

1. OFGRATION :
Orbiter towing to the MDD after KEC landing. omiI S :'.:{.9,_-';'.5_.’:, SaASFdGoMol-oo|
2. REQURSTOA GRAN. PHONE DATE ARGUEST NG.
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10, RESUIRRMENT The two documents listed im block #7 do net allow persommel to work

under suspended loads. The reguirements are as followss

GF 108BF-"4 load will not be 1ifted, suspended,

personnel...”

ehall oot be moved over pomople unless
in a technical ocperating procedure.”

KE5/G0-1740.9-"Loads
specifically autharized

ar transporied over

11, DEECAIPTION

Lllow persoonel to be in the area of increased hazard direchbly u
the suspended load for the operations invalved in towing OV=105
Endeaver to the HDD from the KSC landing site for orbiter lightn
pretection. The orbiter is usually tewed directly to the OFF atl
KSC landing but all OPF bays are still occupied. See detailed

descriptiaon of the cperation, including manleading requirements.
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(1 DETAILED RATIOHALE

The operation detalled is perforesd under the supervision of a
gualified and certified move director with NASA and SPC safety

providing on-site support. Only the essential number of personnel
reguired to perform the operation shall

be working under the suspended

lpad., The 1ifting soguipment has current proofiest amd validation. All
hnist aoperaters have current certifications. The maximum number of
ppraple under the suspended load shall not exceed fiwve at any time.
11 AEKARKS
14, AECUIRED APPROVAL CONTRACTOR RASA
[ oEsiass [ Aaca ] oeEsans I Aaca
[ cremramioNg [ SAFETY [] oreraTioNS ] BAFETY
185, TYPE GA PAINT NAME BGNATUAR CRGN. TATE
FETER “whimMER A e Lser dopE-LaF | G-12 9T
Tercrey ERsEET = LT = - Lo OnE e | S E=FL
R e e ] T ﬁ%; pbb 8 A‘f’ B e e T
Al faimad e F TN T e R X At ZrTa F e P2
"E-':I' e el ST Lo f-{..-'i!!_ I fr?.li.r[f.- . £ty .-"1-_|' J ol i
_,-«‘fr'ﬁ'ﬂﬂ_ g L D peLiall T i il e Lral. e | F e )
B Z 7 =T e
:..LI—_‘.u Cr— . e —
KBC O ST 4130 [ UAL] [l il 5 R - RRIFIURT HOT ALTHORTES

GFPF 1R *9® {@Atd7

- DEGE ., ARZE



SLO-KSC-1992-004
Pe 2 of &4

General Description:

Thi=s operation involves the towing of the orbiter to and from the
MatesDemate Deviee (HDD) at the Shuttle Landing Facility (SLF),
¥ennedy Space Center. The Orbiter is either towed to the Orbiter
Frocessing Facility (OPF) or the Vehicle Assembly Building (VAB) fto be
readied for its next flight. A detailed engineering review and
hazards analysis of this operation have been conducted. Due to the
uniqueness of the activity and the limitations imposed when using
present systems, hardware, and facilities, there remain some tasks
where suspended load cperations are reguired under specifically
approved and controlied conditions. The orbiter tow to and frem the
MDD reguires a minimum number of personnel under the load to perform
the following tashk:

1. Orbiter tow/spot into/out of the MDD apron passing under Lhe
suspended HYO-074£3 Orbiter lifting sling (3 personne =20
minutesd.
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RATIOMALE/ANALYSIS: The suspended load tasks comply with the NASA
Alternate Safety Standard as follows:

Alternate Standard Reguirement #ia: Orbiter towingsspotting into and
out of the MDD cannot be conducted without personnel beneath bLhe
suspended load. The tasks performed under the load hawve been
analyzed and evaluated with the determination no feasible enginesring
design or procedural options are readily available to eliminate the
suspended load operation.

Alternate Standard Reguirement #ib: Secondary support systems fto
assume support of {(catch) the load were evaluated and were not
feasable for this ocperation. Design criteria is not available to
prevent the sling from being & suspended load.

Alternate Standard Requirement #lc: The maximum number of personnel
are identified for work to be performed under the suspended load for
each task (Reference Descriplion on page 2, ltem 1). These personnel

are also identified with safety wests to annotate the required
personne!l for the operation.

Alternate Standard RBeauirement #ld: Technicians will asccomplish the
reguired task as quickly and safely as possible to minimize Lime
exposure (Reference Description on page 2, Ttem 1)

Alternate Standard Requirement Ba: OMI 50028 has been revised fo
require only the minioum number of technicians to work under the
suspended loads. The OMI is available on site for inspection during

the opesration.

Alternate Etandard Reqguirement #6: The thres 55 ton hoists at the MDD
are designed, tested, inspected, maintained, and operated in
accordance with the HASA Safely Standard for Liftinmg Devices and
Equipment, HNES/GO-L1740.9. Thesze 5L ton boizts are designed to a
pinimum safety factor of & {(based on the wllimate yield strengthl) for
Lhe hoist load-bearing componsnts. The HVO-0743 orbiter lifting sling
iz designed with a safety factor of 5 against ultimate strength and a
galety factor of 3 apgainst yield.

The hoists are eguipped with two holding brakes and an emerpgenay
overspead brake, each capable of holding the hoist rated capacity.

The hoiszts were one-time proofloaded at 125 percent of rated capacity,
are load btested annually at 100 percent of rated capacity, and have a
quarterly, semi annual, and annual prevenltive maintenance program to
ansure proper operabion.

The wire rope is inspected monihly for discrepancies. Mondestructive
testing of the crane hook is performed annually.
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When performing the towing operation, the HTI-OT43 orbiter liflLing
sling and two hoists are connected to the aft attach points. Oryer
hoist is connecled to the orbiter forward attach points. The orbiter
lifting sling weighs approximately 26,000 pounds which Is within the
rated capacity of the hoists.

Alternate Standard Reguirement BT : Suspended load operations
associated with orbiter towing involwe the three 5% ton hoists at Lhe
MDD. A Svstem Assurance Analysis (SAAZOD0MO1-001) has been completed

on bthe system. The SAA incliudes a failure modes and effectis analwsis,
critical item list {(FMEA/SCILY and a hazard analysis. The SAA
identifies no single failure points for the HDOD 55 ton hoist. A copy

of the SAA is on file at LSIC Safety-K52, MNASA Saflfety-KEC and HASA
Saftebty=-HO for review.

Alternate Standard Requirement #8: WVisual inspections for cracks or
other signs of damage or anomalies are performed on the crane hook and
fifting sling assenbly with crane functional checks being performed
prior to seach operation per NES/GO0-1740.98.

Alternate Standard Reguirement 889: The crane operators, emergency
rendant operators and mechanical technicians are all ftrained and have
current certifications. Operators will remain at the crane controls

while personnel are under the load.

Alternate Bitandard Requirement $10: Appropriate safety clear ar=sas are

established and maintained prior to and during the ocperation. Onlw
the minimum number of people will be permitted in this area.

Alternate Standard Reguirement #11l: A pretask briefing and & 2 safety
walkdown of the area are conducted prior to the tow to ensure all
systems and personnel are ready to supporti. 411 participants are
instructed on their specific tasks and are warned of the hazards
involved. Following any croew change, new personnel are instructied by

the task leader on their specific tasks and warned of the hazards
involved.

Alternate Eiandard EBEeguirement #1Z: Personnel beneath the suspended

load will Be in radio, wisual andsor voice contact with the crane
controllier andfor signal person. Upon loss of communication, the
operation shall stop immediately, personnel shall clear the hazardous
area, and the load shall be safed. Operations shall not conbtinue until

communications are restored.

Altermnate S5tandard Heguirement $#13: Ground controllers and E-stop
cperators are properly positioned during all phases of the lifting
cperation in full wiew of the load block, lifting fixtures and fixture
attach points. One E-stop operator, remote from the crane operator's
caby, can stop the grane if a failure indication is obhserved.

Fersonnel working bencath Lthe load shall remain in continuowus sight of
the operator andSor signal person.
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